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The Relationship between the Export of Small and Medium Enterprises and

the Electricity Consumption of Thailand Using Markov Switching Model
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Snwazila (Stationary) fiszfu Order of Integration Wiy 1 w38 (1) 91ANANITILATIE
ANNFNTUSIENINYaAINSdsRaNTeIa AT UIANa kAUt aN AUUTIMN SN Tnely
wuuraesaduduilasuaninoy (Markov Switching Model) ansnsaudsdoyalsifu 2 aaunisal
asUldd dyanisdseonvediaminruianaiuazrungenanas sudsiidesazdimuduiudiae
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ABSTRACT

This paper focused on the relationship between the export value of Small and
Medium Enterprises ( SMEs) and the electricity consumption in Thailand using Markov
Switching Model. It aimed to study long-term and short-term adjustments of electricity
consumption in both economic periods, recession and expansion. Based on monthly reports
from January 2008 to June 2015, 90 observations regarding SMEs export values and electricity
consumption were used in this study. By employing the Unit Root test, Augmented Dickey-
Fuller Test (ADF), the results showed that all variables are stationary at Order of integration
at 1 or I(1). The investigation of a correlation between the SMEs export values and the
electricity consumption in Thailand using Markov Switching Model was performed in both

recession and expansion periods. The results confirmed that the variables had positive
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correlation as the electricity consumption decreasing during recession period and increasing
during expansion period. The test also showed that the SMEs export values and the
electricity consumption had a long-term relationship and a short-term adjustment in
recession period while they had a long-term relationship but no short-term adjustment in
expansion period.

Key word: Export, Electricity, SMEs, Markov and Relationship
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2. WBIATIENAIUFUNUSTLIIN9NNTEI09NVDIEINNIVUIANA AL VUINGDUNUNIT LY
InAnvesUsewmalng wazAuINmsEesatlun1sUsUFmInanunsainilsludadnaniunisainds
YBIADUNSAUTALTY hazan1unIsaINanas neldwuuinassaaduduiudsuunsnay

A5n15Anw

Tunsfinerauduiiusszninnisdseonveiamnavuinnalsuazauingauiun sl
vasUsenalne ivualiyarin1sdieanveliamiaruinnaleuazvuIngey (Small and Medium
Enterprises : SMEs) 1 Uumuusdasy waruSununisiglnia (Electrical Energy Consumption : ENE)
Fushudsmu Tnefismsdne sl

1. Managauanuiisvastiaya (Unit Root Test)

ilenaaeusuUsitldlunsinuindanuieield evanidsstoyaiifdnads (Mean) uas
AU (Variance) Aildasiilugranandiunnsneiu #2835 Ausmented Dickey-Fuller Test
(ADF) 711 3 sUluu feil 1) nadiiifusenasd (ntercept) 2) nsdififinernasfivazuualiinaan (Trend
and Intercept) 3) nsdifkifirmafiuazuuiliiugan (None) Inaruusly

2. managdauanutumndunadie3s Granger Causality Test

Tunsnaaeuynarndumgdunaseninedauds Sfuuslaiiluaing dudslafiiuna
degiduusiithunldlunsmesoutuausainunesuisauduiusfsiunastuld Tnovaaoudi
fuUs x Wuamguessiouls y wisly

3. NINAHRUANNAUNUSITIRaenWluszeze1d (Cointegration)

ldlunsnaaeumnuduiusidnasninlusseseniseninadauys meds Cointegration Ny
35015904 Engle and Granger 1umiﬂizmmﬂ'waumimaaaé’aa%‘%ﬁwé’aaaaﬁaaﬁqﬂ (OLS) waz
npdeuAALRaRAAeuTlFIINaNNSTIUSTInalld

4, m’s‘wﬂaa‘umﬂuﬁuﬂ’uﬁ‘@maEmeiu'izslzgu (Error Correction Model: ECM)

NFRINNIINAdBUANNFURUS TR aunluTTEEE1? wuFuUsisaesiivhumageud
AnudNTusanasnnluszeren Jalmhdmuusdassuagiuusnuumagaunssuiunisusuiily
svovdy

5. n5lduuusaasadudulUBeunnsnaU (Markov Switching Model)

“Lséﬂumia%mamﬁLﬂi'}gﬁmim?{aulmw‘%amim?ﬂ'suuﬂawaa%ammidaaaﬂmaﬁamﬁa
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NaN1SANE
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(1) wazannsvegauadumeduna 72835 Granger Causality Test Wu3iauyUs SMEs 1lu

fuUsdassiiluanmguesnisiiasiwusay Gsnaesiuls ENE

1. nannaguANUdNTuSITanasnmlusseze1 97835 Cointegration

Dependent Independent Coefficient t-Statistic — F-Statistic
Variable Variables (Std. Error) (p-value) R (Prob.)
Constant 3.015037 2.7157652
(1.093335) (0.0071) 21.9364
ENE 0.190441
SME 0.429097 4.683633 (0.000010)
(0.091616) (0.0000)
2. HAN1INAEUNITIATIBRREN WU HEd AT Error Correction Model
Dependent Independent Coefficient t-Statistic — F-Statistic
Variable Variables (Std. Error) (p-value) R (Prob.)
0.003864 0.635974
Constant
(0.006076) (0.5265)
0.199476 3.971373 10.93071
d(InENE) d(InSME) 0.184138
(0.050228) (0.0001) (0.000059)
-0.164283 -2.820231
€(t-1)
(0.058252) (0.0060)

Tuanunsalund asnud yarmnisdeeniazUsinamslaliihianuduiusidmasnmlussezen
wazfimsuiusilussozdu Seanunsndougaunisonneslddsd

In ENE, =3.015037+0.429097In SME, + &, (1)
nanlddn darinisdseenifindudosas 1 asilinmslalafifiududosas 0.429097 videfnyasn
nsdseenanasiesay 1 awvilvnisldlniranassesay 0.429097

d(In ENE), =0.003864 -+ 0.1994764(In SME), —0.164283¢, _, 2)
naunsnsUiuilussezdy wudn madsuutasasnisdseenaziinadenisUdsundasues
msldlad fewviifu 0.199476 Tufirmudeatu wasadulszansanusivesnsusus (Speed
of Adjustment) waamsldlwih ileusuiiingnasnmluszozeniiiwintu -0.164283

3. nansyneaaulaglduuvinassadudulasuunsnay

Expected
State (s,) H , O szt Transition Probabilities Matrix Duration of
Regimes
1 Recession -0.0595 0.0088 0.97 0.04 29.15
2 Expansion 0.1227 0.0091 0.03 0.96 27.15

Tuanunisalfiyarinsdsesnanas aziinarinlinisldlnianasiigvuin -0.0595 fiseeiu
WodAny 0.05 AuUraziluivviinaniunisaliinisdsesnanas (Recession) wazfinaglu
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anun1saifinisdseananas (Recession) fifwindu 0.97 Wetilumuimagldin ssoznanfinands
yosanumsaifinsdsosnanasazldszeriaa 29.15 ou Jsazinnsuiudidgdnaniunisainils

Tuanunsaifiyarinisdsoondiutiu dnavhldnsldluiuiutugeuun 0.1227 fisedy
Hed1fey 0.05 autezduiieziinaniunisalinsdweenifiuiu (Expansion) kaz&ensagly
dounsalfinisasoeniiinty (Expansion) dA1wwinfu 0.96 wetlumuinazléin szaziand
Anvisvesaniunsaifinisdseenanasazliszezinat 27.15 ey Faaziinnisuiududngdn
aonunsamil

4. an1svedeuANuduuSanasn nlussuze1 91838 Cointegration luanunisainanas

Dependent Independent Coefficient t-Statistic — F-Statistic
Variable Variables (Std. Error) (p-value) R (Prob.)
Constant 4.870076 6.955230
(0.700203) (0.0000) 20.85461
ENE 0.251788
SME 0.268296 4.566685 (0.000026)
(0.058751) (0.0000)

5. HAN1INAFUNITIATIBRRaEN Nl UsEEEdUALAT Error Correction Model lugnunisalfianas

Dependent Independent Coefficient t-Statistic — F-Statistic
Variable Variables (Std. Error) (p-value) R (Prob.)
0.002093 0.334617
Constant
(0.006256) (0.7392)
0.141574 3.024420 11.58017
d(InENE) d(InSME) 0.267310
(0.046810) (0.0038) (0.000062)
-0.391743 -3.945343
e
o (0.099293) (0.0002)

Tuanunsalianas agnudn yarnisdseeniazusinamslidliihinnuduiusidanasnnlusses

= U b U = = Y v d’J
917 uazinisusumiluszesau 521\‘1?1'111’130Lﬂﬂugﬂﬂﬂﬂﬂiﬂ@ﬂ@ﬁl@@ﬁu

In ENE, = 4.870076 + 0.268296 In SME, + &, (3)
nanladn dyadinsdseenanasiesas 1 agvhlvinisldlnianasiesay 0.268296
d(In ENE), =0.002093 +0.141574d(In SME), —0.391743¢,_, (4)

nauntsnsUiuiluszegdy wudh madsuutasadnisdseenagiinadenisUdsunlasues
msldlad fenviiu 0.141574 Tufiemudeaty wazadudszansanusivesnsusui (Speed
of Adjustment) waensTHluin ieUsusuthgnasnmluszozeniidindy -0.391743 lefiarsan
anuninaziduvesArauaaiandeu dawindu 0.099293 anunsaufiasauufgiunants a ey
ffoddy 0.10 uanvideyarnisdsesniduiudsdassuaznsldluinduiudsnu uuudiassy
fmsusumluszosdu

6. HANINAFRUANNFUNUSBInaeN wluEaEeny M35 Cointegration Tuaaunsaliliaau




Dependent Independent Coefficient t-Statistic — F-Statistic
Variable Variables (Std. Error) (p-value) R (Prob.)
Constant 1.904348 1.227605
(1.551271) (0.2298) 16.84834
ENE 0.353376
SME 0.532172 4.104673 (0.000317)
(0.129650) (0.0003)

7. HANINAAUNTIATIENAaEN Nl U EEE AT Error Correction Model luaaunisaliiiudu

Dependent Independent Coefficient t-Statistic — F-Statistic
Variable Variables (Std. Error) (p-value) R (Prob.)
0.002448 0.313560
Constant
(0.007806) (0.7564)
0.471272 5.969599 18.87768
d(InENE) d(InSME) 0.560821
(0.078945) (0.0000) (0.000009)
-0.399076 -2.395426
€(t-1)
(0.166599) (0.0241)

Tuaaunsaliliindy 9snudn yarn1sdseantazysuunisidinihdanuduiusigagasainly
seere1 waglilimsusuimlussevdu Jsaunsadeugdaunisanneslacail

In ENE, =1.904348 +0.5321721n SME, +8t (5)
nanlein dyarimsdseenifistuiesas 1 awvilinsldlwinfinduiesas 0532172
d(In ENE)I =0.002448 1 0.471272d(In SME)t —0.399076¢,_, (6)

naun1snsUiuiluszegdy wudh madsuutasadnisdseendgiinadenisudsundases
mslélad feuviiu 0471272 Tufiemaieatu wazadudszansanusivesnsusui (Speed
of Adjustment) waensloluiin tileUsusihgnasnwluszazenilAiniy -0.399076 lefiarsan
ananiaziduvesAranuaaiandeu fawindu 0.166599 anunsaufiasauufgiunanls u sedu
ffoddy 0.10 uanvideyarnsdeoniduiulsdaszsuagnsldlninduiiudsnu uuudiassy
laifinsusudalussezdy

dyUuazdaiauauu

lunisnaasualufiavastoya (Unit Root) A3835 Augmented Dickey-Fuller Test (ADF)
AwUsnnAiildnyaeile (Stationary) M5¥6U Order of Integration Wiy 1 1ilevi1n15naaay
ANFuuSTEnIyaAIN1sdteenvelaAvTUIAnakaz I agauiu TN slg i Taely



wuudrassaduduiasusninoy (Markov Switching Model) anansautsdoyalsidu 2 anunisal
IENUIINITEIRENTaNAMAITUINNATazIUIngauiuNsIE i vesUsEmalng TutuAsygAaw
Fu fanuduiudidmasnluszozen wilifimsusuiilussesdu uaznisdseenvesiamiauun
nanuazvungeuiunsldlnihvesUsewmelngluginasugiavias danuduiusidmasninlusses
6717 wardinisufudilusreydy
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